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The purpoea of this study is to daternilne the nacessetry aqulpment 
procurement actions and procedural changes needed to ensure the CCD 
space-based raeearch and das/alopmant program needs are mat. It was 
dona at the request of the COD Space Transportation System Program 
Df-flce due to their concern over the growing problems in getting UQD 
RfiO payloads onto the shuttle. The study approaches the problem from a 
management rather than technical stancpolnt. This la due to the 
perception that the major difficulty is getting access to the STS and 
related support equipment rather than a deficiency on the part of 
existing experiment support structures. The Intent of this study is to 
provide a framework for procurement actions by the STS Program Office. 

One of the difficulties faced in conducting the study is that much 
of the information pertinent to the sipject is undocumented. The STS 
is a relatively new system and many of the procedures, especially 
adninlstratlve, change as experience Is gained. Unfortunately, the 
documentation lags behind the changes. The author, however, was the 
□OD representative on the National Aeronautics and Space 
Administration's Flight Aeslgrment Worklr^ Group for two years and was 
present at many meetings where these procedures were discussad. Much 
of the material used in this report was learned in these meetings. 
However, to ensure accuracy, data for viTilch no documentation exists was 
verified through Individuals currently working in the STS Program 
Office. These Individuals are cited in the report. 
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EXECUTIVE SUMMARY 



insights into tomorrow” 


Part of our College mission is distribution of the 
students’ problem solving products to DoD 
sponsors and other interested agencies to 
enhance insight into contemporary, defense 
related issues. While the College has accepted this 
product as meeting academic requirements for 
graduation, the views and opinions expressed or 
implied are solely those of the author and should 
not be construed as carrying official sanction. 



REPORT NUMBER 8erS230 
AUTHOR(S) f'VirJDR a. leaf 

TITLE STS ExPERir^riT slppqrt str'xt’.re ^£EDs ASSESsr^r'ii 


I. Rjxpose! To de\''elop 3 procurefnefTt strategy for ons or rriors sxperifnerit 
support strtjctures to ensure tt-ie legitirra-te n^Os of the COD R&D corimunitv 
are riiSt. 

Hi Problemi The DCD space~basecl RStD Program is growinp, especial! '.vi+r, ++-s 
ad'/ent of the Strategic Defecise Initiative. However, the Space 
Transportation System (STS). '>tiich flies many of the R2£5 Pavloads, i- '-n-t- 
able to support all the traffic. Corisequently, the DCD is interested in 
Purchasing additio-ial support eouipmerit to help alleviate the shnr+fall in 
the STS system. 


TT7 

^ A « I 


Data! The SjpPort available to R5dD payloads has gro/jn withi the STS 
itself. Today there are 20 or rrore experiment suppc'rt strjctures availat'ls. 
Thisse 3trjcti-.rss Provide the ma.jority of the support to CCD pav loads. Thie" 
DCD is SPOTisoring a wide variety of experiments, arid will Probably ocntinue 
to do so. althoj'^i the nature of the experimerits will most likely change. 

^e change, associated with the Strategic Defense Initiative, will probably 
M toward increasing complexity arid size. The F'Jatiional Aeronautics arid Space 
i^inistration has developed an infrastructure to support the RM)' ccmmunit. 
rts^iated with toe support are a manifesting system witoi tj-o sepairate 
priority systems one for primary payload arid orie for secoridarv cavloaids. 
In additiCTi they have developed ani integraticn system tvhich favors 





















CONTINUED 


sirrclicit/', and a set of in-tiouse experiment support structures optimized for 
sirrplicity. The DCD has also developed an organizational structure to 
support RSD Payloads. The Space Test Program and the STS Program Qttice tethi 
have resPCTisibilities to provide generic equipment, experiment and payload 
integration, and manitesting support. Qv'erall. thiere is an exterisive support 
structure available to the DCD researcher. Hccuever, the infrastructure is as 
much a problem as anything else. 

IV. Conclusions: The major impediment to DCD space-based RSD is thie MASA 
manifesting and integration systems. The strategy to procure any structure 
must take fhis into account. In addition, the DCD must irrplerrient ar; overall 
priority system to ensure efforts to get DCD R5dD experirrents into space are 
aPPrissriately directed. 

V. RecormendatioTi: The DCD should purchase a carrier flexible enough to 
satisfy a wide variety of existing experiments arid -thie increasing ccrrPlexity 
expected in the future. In addition, the DCD should support existing NASA 
prograrrs to ensure adequate resources are available for CCC' reeds. Finally. 
the DCD should implement ari oyerall priority system. 






































Chapter 'Dne 


irTOELCTIorJ 

After 22 flicfits (as of 13 rJo'-/ember 1983) the 'lilted States' Space 
Transportation System (STS) has proven to be a '/crlihorse in regards to 
its ability to support basic research and development (RM)) 
experimentation. Over the coijrse of these flights hundreds of 
experiments supporting basic and applied research and developmerit have 
been conducted, including 76 separate experirrents on missicn STS 61-A 
(3:24). A review of the Matlonal Aeronautics and Space 
Achiinistration's (r'iASA) STS manifest reveals that the future will hold 
to the same course. For example. scheduled 36 R&C' type 
experiments, mostly small payloads, on the four flints follo/Jlng STS 
61-A (SiS). They have scheduled opportunities for small experiments oti 
20 of the 46 missions to be floun bet>«en r>Jovember 1983 and July ISSS 
(9!—). However, the number flov-n sc far lags far behind the derriarid. 
There is a tremendous backlog of RiD experiments due to the numerous 
■delays incurred by the shuttle system since it became operatiorial in 
1983 (23!—). As a major sponsor of RSC' payloads, the DCD is ooncerried 
over this aspect of the program (23:—). One suggested way of 
alls'/iating the Problem within the EXD is to increase the CCC- inveritory 
of experiment support equipment to ensure sufficient assets are 
available for critical research. This study addresses this issue. 

There are two ways to approach the question. One is from a purel/ 
technical standpoint. That is. the experiment reauiremerits are 
characterized and compared to the icapabilities of the existing 
experiment support structures. The structure, or structures, test 
meeh’''g the requirements of the experiments 'would te purchased. If no 
structure met the needs, modifications (would be recommended. Thiis was 
the initial approach taken in thds study. Ho/.ever. it was fcund during 
the initial stages of this study that simply meeting the needs of the 
experiments by purchasing equipment was not thie solution. T!-e 
experiment/experiment support strijcture combination (would exist withiin 
thie CXD. but it coulchi't get on the shuttle, n-e problem appeared more 
imanagement in nature, and thet is the focus of this paper. 

The Space Trarisportaticn System is very young. As it gre*'. 
equipment, procedures, and bureaucracy grew with it. The equipment 
■generally met the needs of the spaceflight community, but the 
procedures and bureaucracy have often worked against some customers. 

The R&D community is one of these (25:—). Thds study reviews the 
needs, equipmerit. procedures, and bureaucracy in terms of its effect cn 







































the DQD R&D community. Thte Purpose is to develop a Procurement 
strategy to ensure the legitimate needs ot the DCD research community 
are met by attacking the management issues impeding the flight of DOD 
RAD payloads. The strategy includes both equipment purchase and 
procedural change, as both are necessary. 

The study is constrained in two ways. First, only existing 
experiment support structures are consictered. This is mainly because 
the sponsor asked that only existing equipment be considered, but also 
because thie Air Staff direction provicted to the DDD sucport 
organizations can be interpreted as constraining the procurement to 
'311/ existing equipment. The second study constraint is that this 
stijdy is a too level lock at the system. The program associated with 
support to the RAD cormunity is extremely complex. This sUidy focuses 
crd/ on the rrianagement asoect. The conclusions and recommendatiOTiS 
ccms from this perspective. Shiould the study be approached frcm a 
purely technical standpoint, the recommendation for a specific carrier 
mi^t differ but the overall strategy for procurement, the main goal of 
this study, would still be valid. 

To fully cover this issue, Chiapter T'wo surveys the existing 
experiment support structure inventory and reviews the current 
experiment listing in terms of utilization of these structures. 

Chapter Three looks at the way in 'which NASA supports (and hinders) 
these payloads through rrariifasting, integration, and in-house rrariaged 
structures. QiaPter Four outlines the support and procedures used by 
the t'wo CiQD organizations providing launch support to the RAC' 
community. Chapter Five covers the findings, conclusions, and 
recommendations. 

In summary, this study focuses on the needs of Ihe DOD RAC' 
community in relation to access to the STS. The increasing impox-taroe 
of space in the national security arena (14:xi) makes it imperative 
thiat the appropriate assets be in Place. However, the pr^'lemi is more 
maTiagemerit th.an technical, and the central focus is to suggest a 
strategy to overcome the management problems. The first step is to 
look at the structures and experiments to provide a background for the 
discussion. 






















Chapter T'aX3 


EXPERINENT S-PPO?! STO-JCTP-RES Pt'D EXPERI^E^r^ REQUIRENeiTS 

As the srrs demonstrated an increasing capability to support RS<D 
experimentation, both experimental requirements and resources available 
to satisly itiose requirements grew. TTne result is a vast array of 
experimenis and an inpressive inventory ot experirrerit support 
structures. In 1381. Ifiere ';«re less than 40 experirrents (22:5) 
requesting spacefli^t support. Today the number exceeds 100 (23;—). 
During the same period the number of support structures dedicated to 
R5iD increased to 20, with more under de'velopment (2:30 : 4:73). (It 
should be noted the DCD does have two experiment support structures. 
Hcxyever, thiese are dedicated to programs having long tenri commitments, 
and '^isn available again would not meet all the needs of the EXD. For 
that reason thiey are not included in this study (23:—).) In this 

chapter both the existing experiment support structure inventory and 
the COD payload requirements are reviewed. As stated in the 
introduction, this is not meant to be a technical discussion. Rathier. 
the purpose of this review is to demonstrate the breadth of the need, 
and the variety of capability existing to meet that need. As will be 
seen, the majority of DOD R4D experiments are already scheduled to fly 
on a particular structure. Consequently, the experiment support 
structures will be revie/^d first in order to pro-vide a background for 
the subseouent experiment review. 

I 

EXPERIf^r-JT gwPPCRT STRI^CP^RES 

”0 meet the growing needs of researchers, the number and -ariety 
of shuttle experimer.t suppsort structures increased as the STS became 
operational. These structures (also called carriers) provide a wide 
range of services, from simple mechanical interfaces to free-flying, 
pointing and tracking capabilities. For the DCD this means an 
exter.sive capability exists to support the needs of its R&C' conmunity. 
In this section the current experiment support structure inver,tory is 
reviewed. To facilitate this review, the terms used in the 
descriptions and discussion are first defined. Then the general 
characteristics of four categories of carriers are reviewed, and 
a(±vantages/disadvantages of each discussed. Thiese categories were 
developed for this papser based on a review of the characteristics of 
the various carriers. All the carriers revie'ved in this chapter either 
curreritly exist, or are expected to be available in the near-terrri (3-5 
years) from either MA3A or commercial sources (4:75; 13:—). In both. 


















































I Mass I Mounting I Carrier I Location | Source 

Carrier j Capacity I Area I Mass I I 

I (lbs) I (in> I (lbs) I I 


1. Adaptive 300 14 x 36 19 Slde-vall Cotnnerclal 

Payload 
Carrier 
(APC) 


2. GAS 600 24 X 36 175 Side-wall NASA 

Adapter 
Beam 


3. Bridge 1000 24 X 40 150 Side-wall Coimierclal 

Payload 
Carrier 


4. Extended 1000 24 x 43 76 Side-wall Comnerclal 

APC 


5. 

Delta Keel 

Payload 

Carrier 

2000 

24 X 40 

150 

Bay keel 

Comnerclal 

6. 

Capacity of 

2730 

81 sq.ft. 

8S0 

Acroes- 

Comnarcial 


Opportunity 

Truss 




theHaay 


7. 

Developmental 7500 

180 X 132 

2000 

Across- 

NASA 


Flight 

Instronent 

Carrier 




the-bay 



8. Mission 5000 180 X 40 1200 Across- Comnerclal 

Peculiar x 28 the-bay 

Sipport 
Structure 
























used on one mission to simply mount an experiment with no ser/ices 
provided. On -the next, thie same carrier can be used to tie into the 
orbiter to provide a more complex experiment the full range of oxtoiter 
support — uhich is quite extensive (l:Ch 3). This flexibility is 
important to the question raised in this study. However, the 
flexibility comes at a cost. The pricing Policy of f'JASA is explained 
in more detail in a later section. Yet it should be understood that 
anything ^WSA considers non-stancterd must be funded by the customer 
(H3;—). Also, as shown in a later chapter, 1he addition of the 
non-standard services increases the total integration time. Thie bottomi 
line is these carriers have inherent flexibility, but at a price. Uithi 
this in mind, specifics on some of the carriers are presented next. 

The Adaptive Payload Carrier (APC), the Qet-Away-Special ('jAS - ari 
active carrier) Adapter Beam, the Bridge Fay load Carrier and Extended 
Adaptive Payload Carrier are similar side-wall structures, all 
currently available. The GAS Adapter Beam and the Bridge Payload 
Carrier were originally designed to support GAS payloads, but can 
support other small payloads (19:—). 

The Delta Keel Payload Carrier is the single structure attached 
only to the keel of the orbiter bay. It is currently available, arid 
can be used in conjunction with the other passive carriers to allow 
lull use of the volume of the bay (19:—). 

The Capacity of Opportunity Payload Experiment Truss (CCPE) and 
the Development Fli^ t Instrumentation Carrier (DFl) are bothi riASA 
carriers. The COPE structure has been certified, but not manufactured, 
one DPI structure is available, but is not commonly used O;—: 19:—). 

The final stru cture in this class, the Mission Peculiar Equipmerit 
Support Structure (M=ESS), is perhaps the most used experiment support 
structure. It has flown on numerous 'occasions for a wide variety of 
experiments and various sponsors (9:—). This is a reflection of its 
flexibility. In addition, because It has flOAn so rrujch. it is farriiliar 
to T'JASA and potentially could have a shorter integration schedule thiar: 
an unfamiliar carrier. Several are currently available '19:—: HI:—). 

Active carriers : These are support structures providing experimer-t 
mounting support, a mechanical interface with the orbiter. and sore 
le^'el of electrical, thermal, and/or data (commiand, control, telerretr; 
support to the experimerit. Thiese carriers range from those providing 
ore-specified levels of support, to those with a standard shuttle 
interface providing the maximum support available from the orbiter 'see 
Table 2). Some of the carriers provide limited services from 
carrier-provided support equipment. Others oro'/ide limited shuttle 
interfaces, t^ile the remaining provide full orbiter services thiroughi a 
set of standard interfaces. However, the experiment cannot request 
unique interfaces with the orbiter (8:Ch 3). Thie advantage in all 
cases is teat the structures have st^dard interfaces witei tee 

























CtrrUr I Risi | nouiitiii 9 i Pouir | Data | Thtml I Carritr | Location I Source 

I Capacity I Area j | j Control j Rass I I 

I n&s} I (in) III I (lbs) I I 


l. RKhdeck 

Locker 

60 

2 Ctt.ft. 

Yes 

No 

Active 

n.a. 

Creu 

Cabin 

NASA 

2, Get-Auay 

Special 

200 

3 cu.ft. 

Ho 

res 

(on-off 

only) 

No 

300 

Side-uall 

NASA 

3. Hitchhiker R 

1200 

81 so.ft. 

res 

res 

Active 

1200 

Across-the 

bay 

NASA 

4. Hitchhiker G 

730 

60 X 90 

Yes 

Yes 

No 

100 

Side-uall 

NASA 

9. Orbital Fllyht 
Test Pallet 

2900 

100 X 90 

Yes 

Yes 

Active 

2900 

Across-the 

bay 

NASA 

6. Spacelab 

7000 

992 sq.ft. 

Yes 

Yes 

Active 

3300 

Full-bay 

NASA 


Tabla Si Active Experiment Support Structure Characteristics. 





















arbiter, and standard documentation and procedures (25;—). The later 
discussion on integratican cycles will show the importance ot this. 


Ot course, the disadvantage of this class of carriers is the 
mirror image of the advantage — the pre-specified services are 
limiting. In some cases it is the level of service. In others 
flexibility is lost due to standard shuttle interfaces. However, there 
is great variety in this class, as the following review indicates. 

The mid-deck lockers are the only carrier located in the crew 
compartment. Experiments scheduled into them generally require 
manipulation by a crew member. Usually, the services available are 
limited, but riASA has on occasion extended the level. On any fli^it 
the number of lockers available varies due to performance factors and 
crew size. It can range from five to thirteen. TJASA manages all 
lacker operations (1:65; 19:—). 

The Qet-^way-Special is another special program managed by WASA. 
These structures are self-contained bay structures capable of 
mounting on either the side-'wall or a special across-the-bay bridge. 
Experiments placed in these structures usually are autonomous, and the 
only active service is an on-off controller. However, there are row 
available GAS structures with opening lids and apparatus to eject the 
payload. There are 30 (aAS cans in the current inventory (1:55-56: 
19:—). 

There are two types of Hitchhiker carriers. Bothi are managed by 
NASA, and have similar aims. Thiese structures were developed to 
Provide quick and continued access to the shuttle for experimeriters. 

The le'vel of services are fixed. The experimenter must remain within 
the envelope specified by NASA, but the integra tion p rocess is 
streamlined. The Hitchhiker M is based an the MF=ESS structure and has 
more 'wei^t carrying capacity than the Hitchhiker Q side-'wall 
structure. In both cases, the choice of experiments is managed by the 
carrier manager, not NASA headquarters. Hitchhikers are '■■ot available 
from commercial sources (23:—). 

The final two carriers in this class are both pallet structiures. 
(Dne, the Orbital Fll^t Test (OFT) Pallet, was used in the STS flight 
test program. Through its Interface wlthi the orbiter. it can provide a 
full rarige of orbiter services. There is only one OFT pallet, managed 
by NASA: it is seldom used (9;—). The second carrier in this class is 
th.e Spacelab Pallet. This is thie most sophisticated pallet with, great 
capacity arid flexibility. It also interfaces with the orbiter for a 
full range of services. There are several Spacelab pallets, but thie 
demand is great and the current inventory is booked for the next 
several years (19:—: 23:—). 

In sijmmary, this class of carriers provides a wide range of 
capabilities in standardized configurations. This standardization 
leads to decreasing complexity in terms of the integration cycle, tut 
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also a redjction in flexibility cofrpared to 1tie passive carriers. 
The next t^o classes have similar, varying capabilities but specialized 
applications. 

Free-flying structures ; These are sufrport structures providing sore 
level of the ser/ices mentioned previously, as well as, a capability to 
separate from thie orbiter for varying lengths of time. There are three 
structures in this class (see Table 3). T'.vo points should be 
remembered concerning these carriers. First, the level of services 
available is reduced compared to the attached carriers. This stems 
from the fact that there is limited interface with the shuttle, 
terminated upon separation from the shuttle (24:—). Secoridly, by 
their nature, the payloads are complex. This is because the payload 
miijst be separated from -the orbiter using the Remote f-lariipulator System! 
(RT^). requiring a complex crew interface and maneuvering on thie part 
of the shuttle (IS:—). However, this is thie only way an experiment 
can operate outside the envirorent of the shuttle. Withi th.is in mind, 
each of the carriers will be reviewed as there are substantial 
differences between them. 

Thie first of the free-flyers is the Long Duratiori Exposure 
Facility (LDEF). This carrier provides minimal seryices for a large 
number of experiments with a requiremerit for lorig duratiori exposure to 
the space environment, It is a hWSA managed structure, and crilv cne 
exists (19:—). It was launched in April 1984, and has not beeni 
recovered (9:—). Mission duration is dictated by the retrieval 
•schedule and orbit decay (25:—). 

Thie Shuttle Pallet Satellite (SPAS) is a German o^ried structure 
that has previously flown. It can support up to 2000 pounds of Payload 
and has a mission duration of approximately 40 hours. There is one 
available at this time (19:—; 24:—). 

The final free-flyer is the SPARTAN structure. This is a fJASA 
managed carrier providing limited services to experiments. It has a 
fli'ght duration of approximately 40 hours. Support is obtained ia 
contract with NASA's Goddard Space Flight Center. 'Goddard maJces 
decisions on experiment selection (21:—). NASA is scheduling this 
carrier twice a year to provide opportunities for RSD payloads ’S:— 
'J^ile this carrier does not have the same capability as the SPAS, the 
Spartan has ari acfvantage in that the interface and inte-urationi schedule 
are ^well defined by NASA (24:—). 

The free-flyer structures have the uniP-ie capability of separating 
from the orbiter for varying lerigthe of time, and thien be retrie- ed and 
retuxTisd to the experimenter. This capability does cost in terms of 
complexity and flexibility. The next group reviewed, the specialty 
carriers, has even more limited applicatioris. 

Specialty carriers: These are experiment support structures tailored 

























I nus I Hountin) I Pouer I Dita I Attitudi I Thirul I Freefly I Carrier I Source 

Carrier I Capacity I Area I I I Control i I Duration | niss I 

I (los) I (in) III III (lbs) I 


1. Lony 
Duration 
Exposure 
Facility 

12,688 

72 Trays 
38x38x12 

NO 

No 

Gravity 

Gradient 

No 

6 no. * 

22,888 

NASA 

2. Shuttle 
Pallet 
Satellite 

7888 

111 sq.ft. 

Yes 

Yes 

3‘ixls 

Gyro 

Passive 

48 

hours 

1288 

Conn. 

3. SPARTAN 

388 

38 Ctt.ft. 

Yes 

Yes 

3-axis 

Gyro 

Passive 

48 

hours 

n/a 

NASA 


(Note: LOEF IS a fttll'bay palllet. SPAS and SPARTAN Dotb Acro$s*thc*bay structures.) 




















to very specific experiments. Thus, fhieif applicability is reduced. 


Thie Qet-Away-SPecial Bridge, mentioned earlier, is an 
across-theHsay structure designed to carry 12 GAS payloads. It is a 
T'JASA managed structure. The principal advantage is the economy of 
effort ctitained and the utilization of the full bay volume for multiple 
R4D payloads (19:—). 

The final t/C structures are both pointing arid tracking systems. 
One, the Instrument Pointing System, is a TiASA managed attached 
structure designed for use w ith thie SPacelab pallets — only ore exists 
(1:71-73). The other, the ASTRO-SPAS, is under development in Qerrriany. 
It is a free-flying variation of the SPAS and is not expected to be 
available for 3-3 years (4:73-75). 

To summarize, there is a wide variety of services available from 
thie existing inventory of experiment support structures. The different 
classes each provi'de unique capabilities a’d withiin the classes varying 
acf/antages and disach/antages exist. In the next section the 
experiments are reviewed in terms of hay they use thiese capabilities. 


EXPERINen- REQlJIREhen^ 

The Department of Defense is embarking on an extensive space-t^ased 
research and deveLopment program. The figures cited in the 
introduction to this charter illustrate this point. In this section 
some characteristics of the experiments with current STS spacatli^t 
requests are reviegi-ed. The intent of the review is to illustrate the 
wide variety of support requested and point out where derrarid for 
services of a particular type is great. The importance of this is that 
ultimately, it is the experimenters' requirements 'uhich must be met. 

The data cn the requirements reviewed in this chapter was provided 
by the UJO STS Program Office. Both classified and unclassified data 
■were available. However, only unclassified sources were used as the 
importance is not the strict technical details but the trends and 
variety. In any case, the unclassified experiments are a 
representative cross sectiori of the total inventory (23: — 

Of the 100 experiments on the unclassified listings. 55 are 
■desigriated to fly on existing standard carriers reviewed in thiis 
chapter. 

- T'wo have beeri assembled using the adaptive payload carrier. 

These are multi-mission payloads and have floAn previously. 

- T'wenty-eight are requesting mid-deck locker space. 

- Thirteen are GAS experimerits. 


























- Five have requested space on the second LIEF mission scheduled 
to tly in May 19B7. 

~ Six are designed for the Hitchhiker structures. 

- One experirrent is requesting a SPi=^AN flight. 

An additional 13 experiments are planned as in-bay experiments but 
not on one of the standard carriers. Two of these will be dedicated 
payloads with an integral support structure. Three others have 
structures designed specifically for the experiment. These will fly as 
primary payloads as part of a mixed cargo. Six experirrents indicate a 
requirement for free-flight but have not selected a carrier. Currerit 
indicatioTiS are the existing inventory of free flyers will rreet thie 
needs of these experiments. The final four experiments in this 
category only indicate a requiremertt for space in the bay. r^Jo specific 
carrier has been designated. This makes thiem similar to thse remainirg 
experiments (13:—: 16!—). 

There are 30 experiments for uhich no specific flight requirements 
have been levied. All these experiments are on the currerit Space Test 
Program Prioritization list. They are seeking launch support from the 
Space Test Program and, at this time, have only defined the mission 
(d3.iectives and experiment technical specificaticns. Design for 
spaceflight has yet to be accomolished, and until this is dorie no 
carrier selection is Possible (Si:—). However, the anticipaticn is 
most will design to a particular carrier as this provides the maximum 
opportunities for fli^t. Additionally, a pre'/ious study found thst 
many of the experiments on the STP priority list Indicated a preference 
for free-fli^t (22:3). 

The experiments revie'wed above are only a sample of the total 
inventory. As stated earlier, the classified experiments were not 
considered. However, the sPCTiSors of the experiments on both lists 
have requested spacefli^t support from either the COD STS Pro-gram, 
Office or the Space Test Program. Yet more are being developed in 
laboratories across U-ie nation — many associated with the Strategic 
Cefense Initiative (SDI). The SDI-sPcnsored experiments exhibit tJ’e 
potential for the same great variety seen in thie previous experiments 
supported through the STP and STS Program offices. Yet there is an 
unkTiOwn associated with SDI due to the nature of the research. There 
is a pcteritial for increased ccmplexity and sire fHS:—). Tne Point is 
that it is difficult to predict ^what the future requiremerits will be 
other than to say they will be as varied as today. Thus the choice of 
a structure, or inveritory of structures, based on existing requiremen.ts 
may not fulfill future needs. However, there are seme additioTial 
factors which, if taken into account, will put the decision firmer 
ground. These are the organizationial influeroes of thie launch support 
agenicies. 

























Chapter Three 


r-JASA 3JPP0RT TO RiD PAYLOADS 

As Stated in the introduction. ^WSA has consistently supported RM? 
pay Loads — ranging trom small ere*.'.' cabin experiments to dedicated 
Spacelab missions. The infrastructure behind this support is exter-sive 
and involves both administrative Procedures for manifesting the 
payloads and technical services lor integrating thie experimerit onto the 
carrier 'creating a payload) and the payload into the shuttle. Both 
areas have significant impact on CXDD supported Payloads. In this 
chapter the manifesting system, the integration process, and T'JASA's 
management of support structures are discussed in turri. 


PAYLOPD Mtf'JIRESTING 

Manifesting is simply the process hJASA uses to assi'gri Payloads to 
specific flights. Lhfortunately. it is not a simple process because 
there are multiple payloads on each flight arid because both the Pay load 
schedules and the shuttle schedules are constantly changing. This 
section focuses on the mtanifesting system and its impact oti DCD R&C' 
payloads by examining the priorities NASA uses in assigning payloads, 
thieir systematic approach to ensure compatibility, and how each 
interact to create difficulties for the KID. 

The manifesting process is carried exut by the Flight Assi'gnmerit 
Working Group (FAUQ) (8:13). Althiou#'i F'JASA corsiders manifesting sn 
interrel process, thiis group does have a DQD member (25:—). The DOD 
is represented for three reasoris. First, the DCD does operate some 
Portions of the STS, including the Vanderiberg launch site, procuremerit 
and operatioTi of the inertial upper stage, and some of the radar and 
tracking organizations (7:—). The second reason is the DCD' is the 
largest single customer on the shuttle (6:33). Recently, the CCD 
agreed to fly at least one-third of all buttle missions (25:—) and 
negotiated to Pay a certain portion of the STS fixed cost, regardless 
of the actual number of DOD flights (23:—). Finally, the DCD has 
missions important enoijch that NASA must Plan around thiemi (25:—). "n-e 
DOD FAUQ representative looks out for these interests. 'Jrifortunately. 
the DOD representative also spends considerable time getting R&D 
experiments on the schedule because ^^ASA corisiders them secoridary 
payloads and in priority (25:—). This disparity in priorities is 
one of the malor drawbacks in the support system. 

















NASA actually has t'jo priority systems — one for Primary payloads 
and one for secondary payloads. The best way to distinguish between 
the two types is by defining a secondary payload. It is ariy relatively 
small (less than five per cent of the total orbiter capacity) payload 
willing to fly on a space available basis. Space available is defined 
as the capacity of orbiter ser.-ices (performance, space, crew time, 
consumables, etc.) left after the primary assigried payloads' 
requirements are met. Thus, a secondary payload is a small payload 
willing to either accept what is available on a given flight or wait 
until a flight exists 'which can meet all its requirements. Primary 
payloads are all large payloads and any small payload unwilling to 
accept the pro'visions listed above. F'WSA's overall priority system is 
primaries first, secondaries second, Uithin each of thiese payload 
classes separate priority systems exist (.E3:—). 

In practice the priority systemi for primary payloads is as 
follows; 

1. National Security Missions, Missions certified by the 
Secretary of the Air Force as necessary to the national security of Ihe 
Lhited States. These will be flown as close as possible to the 
scheduled launch date and will not te pre-empted by any other mission: 

2. Commercial and other EXT missions. All commercial missions 
and DO) missions not coreidered esseritial to naticTial security. These 
will be flown as close as possible to the requested fll'^.t in the order 
in Mt'iich they are booked; 

3. NASA sponsored payloads. All ^JASA sponsored missions. Thiese 
will be flown as soon as possible but usually after the payloads in 
priorities i and 2 are scheduled (23;—). 

The priority system '.i^rks in the following manner. First, thie CCT' 
national security missions are Put in the schedule, f'text. the 
ccmmercial and remaining DCD payloads are Placed in the schectjle as 
close as Possible to their requested launch date, then ccriflicts in 
this category occur, priorities are ctetermined using the STS "orrri IS'© 
(Request for Flight Assignment) submission date. Thiis is referred to 
as the booking date. Finally, the NASA missioris are schediled into the 
rerniaining slots, in an order determined by F'iASA. There are some 
exceptions to the priority system. Some NASA missions have critical 
launch wirictows. and NASA will establish a firm schedule date for these, 
'.^leri adjustments are made to the schedule, they are made around thiese 
missions. In essence, they become Priority 1 missions. Ho'^ever. DGC' 
Priority 1 missioris could Pre-empt these if necessary (25:—'. Tl-ie 
(Salileo and Ulysses missions scheduled for May 1986 are examples of 
this type mission. While this priority process seems simple, thex'e are 
two things which complicate it. 

The first of these is the ST3 operates more like a sch&djled bus 
system than the taxi systemi nature of the experidable launch /ehacles 




































(ELV). The ELVs suPDOft a single payload and generally lly u.h!eriever 
the user wants. Thie support provided is tailored to thie payload ard 
there are no other customers so there is not a problem withi 
compatibility. Typically, the only constraint is launch pad 
availability (17:2). The shuttle is a bus 'j^ich plans to leave at a 
certain time, travels a Jixed route, and otten has multiple riders. 

When building the manilest this must be talcen into account. 

The second complicating factor is that everything in the system is 
constantly changing. The shuttle has problems, and thie 'whole schedule 
is delayed. Payloads charige requirements, and this upsets the 
established mix of payloads, and the schecLle must be changed. For 'one 
reason or ariothier entire flights have teen cancelled. It is 
interesting to note that fully one-half of the flints schedjled at ths 
beginning of 1383 for the period 1383 through 1385 'were caricelled 
(25:—). In any case, the result is thie manifest is coristaritly 
chariging. and the manifesting process is alvways on-going. 

Thie mariifesting system 'works as follows. Tlie first schecLle of 
ariY iteration is called a stra'A^nan. This strai/^nan manifest is ptjt 
togethier using the priorities listed above and broad 'guidelines on 
Performance and compatibility. This strawman is first assessed by 
Kernedy Space 'Tenter persornel to erisure thie ground facilities, support 
eouipment. and orfeiters are available and 'Can meet the schedule. 
Adjustments are miade based 'On thds review, and the stra'wman is released 
to the remaining FAUQ members for a more detailed review (3:15). 

Th.e DQD’s review consists of erisuring thie needs of the C(X’ 
payloads are met and the EXT resources required to support the schedule 
are available. The r^WSA agencies (primarily Johnsori Space Center'' 
conduct a detailed compatibility assessmerit based on payload 
requiremierits and cargo mixes. Cetailed structural, thiermal. crew 
activity, avioriics. center of gravity, and Performance assessmierits are 
made to ensure the Payloads in each mix are compatible 'with each other 
and thie shuttle. During these re'vieA's trade-offs are made to ersure 
each Payload's missiori objectives can be met. Cnee a complete 
assessment Is made the adjusted manifest is submitted to rJASA 
maria^ent and the CXJC' for approval. Barring unforseeri difficulties, 
the mariifest is then apprer/ed and released to the piublic '(8:'Chi 4). At 
this Point the process begins all over. Typically, the small payloads 
are not added to the manifest until after this review process has beer 
completed due to their soace available nature discussed earlier 
(21:—). The system 'used to mariifest thiese secondary payloads is 
similar to the primary systemi, Thie major differer'Ces lie in t!'e 
priorities MASA assigris tha secondary payloads, and tha timing aspect 
mentiOTied above. 

('JASA's secoTidary payload mardfesting system'has two Priority 
categories — comimercial Joint Endeavor Agreement payloads, and all 
othars. Joint Endeavor Agreement '(■JEA:' payloads are usually technolcgy 
demiorstratioTi and/or R&D ventures sponsored by a commercial concern'. 
























flASA subsidises thisse Payloads in order to encourage tfie utilization of 
space by the car^nercial sector and to broaden the technology base. 

Given thie erriPhasis President Reagari Places 'on commercialization of 
space, this priority is not unexpected (23;—). 

Cnee the JEAs are schedijled. manifests the remaining 
secondary payloads 'On the basis of becking date arid carrpatibility with, 
the primary Payload. Ccfiwatibility is judged in thie same manner as 
between: primary payloads, except thie secoridaries are judged against th.e 
margin; i.e.. they have to meet their requirements within the left-over 
capacity of the shiUttle (liSl). As rrentioTied earlier, the secondaries 
either live within the available resources or wait for a later ride. 

□f more significance to thie C® is the problem of using thie booking 
date to determine priorities (25:—). Thiis rreans sirrply first in, 
first out. If the flow of payloads thircu* thie system was orderly, 
thiere iijould be less a problerri. However, as menitioned in thie 
introduction, th.ere is a substantial backlog of small Payloads. A 1985 
study of the backlog by Johnsori Space Cienter Personnel c^oncluded it 
'would take approximately two vears to fly all the mid-deck experirrenits 
OTi +he books at the time. Uhen the study was dore. thiere '-were 451 'GAS 
experiments reouesting flight — only 30 flew in the first two years of 
the Program. Flo estimate of the lengthi of time required to '^oh* off 
this backlog was made (IS:—). The other classes of small Payload 
accommodations had similar backlogs. Since thie study, thie situation 
has gotten 'worse, not better (23:—). Uhat this rreans to th,e DCC' today 
is thiat as new payloads are added to the list, they go cr the bottom. 
MASA. using the first in first out PhiilosoPhiy, atterrpts to fly the 
older payloads first. Given the volatility of the STS schedule, the 
newer payloads have little hope of getting a quick ride. This 
uncertainty is aggravated by the late manifesting decisions rrede by 
r-JASA concerning secondary payloads. 

Secondary payloads usually are not rrianifested 'jrtil after the 
■Cargo Integration Review (CIR) for a particular '^issicn (13:—). h’lis 
'Occurs approximately nine itonthis prior to fli'=hit (1'?: —'. The hASA 
rriariifests runs sli^ghtly 'Over three years for ^e primary pa-loads 
'3 ;—). However, 'due to the changing nature of the cargo mixes. r-ASA 
rnar.agerrent prefers to delay declsicre oti the sec.ordaries until the 
final performance numbers are in. n-isse are reviewed at th'e CIR 
(25:—). This late marilfesting. combined with the low Priority g: er, 
most secoTidary Payloads, results in ccnsicterable uncertainty for the 
experirrSTiters (21:—). Thiis uncertainty mear,s the experimeriter must be 
ready to fly as soon as Possible to take ad-vartage of ari,.- ccport-rit, . 
To 'do so thie experimerit must first go through the r-ASA integration 
cycle. 


PAYLOfiD irriEg^Ticrj 

The T'-ASA integration process is desi^gried to ereure the needs of 
th,e custcmisr are met '/.hils also ensuring ^e pa/load is ccmcati'cle 'with 























the orbitsr. Ttie process involves 


- preparation of the Payload Integration Plan (PIP), 


- preparation of the Interface Control Document (ICDO, 

- thie safety review process. 

- the detailed engineering analyses, and 

- the integration review cycle (a:C3'i H). 

The timing of this system is fixed for various types of payloads, arid 
cannot be by-passed. However, in certain cases th.e timing cari be 
accelerated (25:—). 

Of thie different seanerits of the process, perhiaps the rrost 
critical is the preparation of thie PIP. Thiis document 

- defines rolas and responsibilities. 

- defines the technical baseline. 

- 'defines the integration tasks, and 


- establishies the schedule for thie integration tasks '8:7). 

In short, it drives all the remaining integration activities. The 
othier activities involved in the integration cycle usually occur aftsj 
the start of the PIP preparation process. Each of the activities pIs: 
a role in ensuring compatibility tetAeen the orbiter and the pa.load. 
For example, the ICD, prepared shortly after the PIP. specifies the 
interface between the orbiter arid the payload (8:11). The =afet 
revie'v process, of critical coricem to riASA. runs thiroj^cut the c/clt 
(3:13). The timetable of th-ese taske is at Figure 1. 
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Fi'gure 1: Typical Payload Integration Schedule (8:8). 


The cycle shov^n is lor a typical payload. Typical can te 
trarislated as a norf-carmlex Primary payload. Certain payloads have 
longer cycles. Tliese include most ODD dedicated payloads,, all the 
Spacelab payloads, and any payload 'vith unique requirements (3:8). 

This later category includes large experiment support structures with 
multiple experiments and high crew activity requirements. However, 
there are some classes ol oayloads having shorter cycles. Table 4 
shiows some typical integration times lor some ol the experimerit 
structures mentioned earlier. The time savings come from the relati -e 
simplicity ol these smaller payloads, and thie experience r-JASA obtained 
cn previciius flints ol the structures (25:—). Based on wojdiing with; 
known coniigurations. MASA has streamlined the integration, cycle by 
creating staridard documentationi and engineering analyses. For exarrcle. 
f'JASA JSC has defined a small payload configuration lor a small 
experiment arid published a standard PIP and ICD for it (8:21). If the 
experimenter stays within that staridard, the payload is consi'dered 
simple. OiCB the experimenter requests services outsiste this staridard. 
it becomes a non-standard, more complex oay load (25:—). As shcv.-r in 
Table 4. this incurs a six month penalty. This concept ol standard 
carrier specifications leads to the last area ol influence — riASA 
managed carriers. 
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Contiguration 


In-tegratiOTi Tirre 
Prior to Flight 

5 to 13 months 


Simple Crew Compartment 
Complex Crew Compartment 
GAS 

Simple Side'wall 

Complex Sidewall 

Other carriers 
(Hitchhiker. SPAS, etc) 


13 to 24 months 
12 to 18 months 
12 to 24 months 
18 to 30 monthis 
12 to 36+ man this 


Table 4: Typical Payload Integration Times (25:—). 


NASA m'iMED EXPERir€NT SUPPORT STO^CTURES 

In order to extend the level ol support to ^JASA and other 
researchers. NASA has developed some standard carriers and mana^ bcthi 
thie experiment-to-carrier integration and the Payload-to-orbiter 
integration. These carriers, re/iewed in Chapter Tw. include the Get 
Away Special, both Hitchhiker structures, the Spartan structure, the 
Long Duration Exposure Facility, the mid-deck lockers, and thie Spacelab 
pallets (19:—). Within this group, tour have special adwaritages over 
the rest of the carriers reviewed. The GAS. mid-deck locker, and two 
Hitchhiker structures have programs 'Ahich can provide quick access to 
the shuttle. Essentially, NASA has established certain levels of 
services associated with each of these carriers, sometimes knovin as the 
Small Payload Accomodations Package (25:—). Experiments designed 
within these criteria can reduce significantly the time and effort of 
integration. There is one additional important factor. NASA has. in 
Place, the personnel, facilities, procedures, and hardware for these 
programs. The experimenter only has to provide th'e hardware associated 
with the experiment (25:—). There are. however, some drawbacks. 

An earlier review of the small Payload accommodations services 
indicated some payloads proposed by the EX3D researchers 'would not lit 
within the envelope. This does not mean the carriers are not capat'le 
of haridling the requirements. The level of services offered as part of 
the small payload Package was minimal to simplify the integraticn 



























process. This was accotrplished by severely restricting tl'ie interface 
with thie shuttle and crew (25:—). The same carriers could provide a 
hi^er level of ser/ice by increasing 1tie interface. However. r^iASA 
then treats the payload as unique, and the integration cycle becotres 
more corrplex (3:Ch 4). In either case the problem of getting od the 
manifest still exists. However, NASA has made some effort to ensure 
exposure of these carriers by scheduling in advance ttie fli^t of thie 
Hitchhiker structures, the Spartan structure, and an occasional GAS 
bridge. These are scheduled without decisions concerning the 
experiment to be flown (25:—). 

rjASA support to R&D has been extensive in the past and coritinues 
to grow. Their efforts to simplify the integration cycle for some of 
thie carriers can be of great benefit to the research community. 
However, the Problems existing within the scheduling system — the 
frequent delays and the priority systems — create tremendcus 
difficulties. The next chapter will focus cn the two D(D orgariization 
tasked with the job of working around these problems and getting the 
critical DCD RSD missions flown in a timely mariner. 
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Chapter Four 


DOD QROANIZATIOr-WL SUPPO?! TO RiD PAYLOADS 

As mentioned in Chapter Tuo, Itiere has been a tremendous increase 
in the level ol COD space-based R&D activity on the STS in the last t&fi 
years. In order to support this activity, there are t'j« organizations, 
both located at Air Force Systems Command’s Space Divisiori 
Headouarters, providing support. In this chapter the activity ol these 
organizations is reviewed in terms ol how this activity influences 
the choice of carriers. These programs are the Space Test Program and 
the Space Transportation System Program Office. The Space Test Prograrri 
has provided support to DOD space-based r^earch for mariy years, arid 
will be discussed first. 


TVE SPACE TEST PROGRAM 

The Space Test Program (STP) is a tri-service program, rrenaged by 
thie Air Force, chartered and funded to provide spacefli^t 
opportunities for CCD research experiments. Since 1966 STP has flo/ri 
over 100 experiments, mainly on expendable launch vehicles (ELVs). 
Recently, however, much of its work is directed toward preparing 
Payloads for the shuttle (1:11-19). There are three areas needing 
emphasis in regards to the STS — the STP priority system, their 
charter to buy generic spacecraft, and their Philosophy for packaging 
experiments. Each are important in terms of thie questions addressed in 
this study. 


The STP priority system impacts the decisions only indirectly, but 
it dess have some influence. The regulation gcryeming the STP Process- 
states that a board will meet annually to prioritize the experiments 
submitted for consideration. These experiments come from all thie 
uniformed services as well as other ODD R&D organizations. The bcerd. 
in its annual freeting, listens to the proposals and ranks the 
experiments based on military relevance, cost, schedule, etc.. 'ISiChi 
-3). The Priorities established throu^i this system are used by ths ST? 
office in determining funding and support for the experiments 
(13:Qi 3). They fly them in the order listed, based on thie fit between! 
opportunity arid the requirements of the payload. However, not all the 
experiments handled by STP go throu^i the annual prioritization 
proce ss. STP recently instituted a QUick Response Shuttle Payload 
(GFSP) program (3:1). This program is designed to fly payloads in as 
little as nine rronths if an opportunity comes available (5:1). The 































payloads qualifying lor this program typically are small payloads with 

minimum requirements — very similar to the small payload _ 

accommodations package forwarded by In most cases the GF5P 

experiments do not use the same equipment as the experiments on the SIP 
priority list. However, there does appear to be a possibility of 
ccnflict as t he t raffic mcxtel increases (SS;—). Also, some programs 
applying for g?5P status do not meet the simplicity requirements. In 
any case, the QR3P system exists outside the standard prioritization 
cycle. Another area vhere the priority system is impacted is the 
packaging philosophy of STP. 

One of STP's philosophical approaches to packaging experiments is 
a holdo'.^er from their experience with ELVs. Ishen flying on an ELV the 
tendency is to put as many experiments as possible on the fli^it. 

Often, a single large experiment -would serve as the primary, with 
secondaries added -when possible. However, the istal package was an STP 
payload (IjES). STP has carried this over to the STS. A couPle of 
things result from itiis philosophy. First, these packages use the 
larger experimental support structures and, consequently, are scheduled 
as primary payloads on the manifest (23:—). However, their priority 
is equal to the commercial payloac^ in most cases and face the 
possibility of continued movement in the schedule. A second result is 
the small payload may have a longer wait for a ride than if flying 
aloTie and it certainly faces a longer and more expensive integratiori 
cycle. The loriger integration cycle comes from the fact thiat the total 
payload is now considered complex by M^. and the shorter cycles no 
longer apply. The increased expense comes from the longer time th;e 
investigator spends on the project and the increased cost of The 
additional analyses necessary to ensure compatibility between thie 
carrier, the shuttle, and the other payloads (23:—). This discussicn 
applies to the payloads (experiment/carrier combination) managed 
in-house by STP. These are built -when one of the experiments supported 
by STP has the priority to generate a primary payload. However, most 
experiments are flown using space available on other carriers, '^■s 
program maragers do use this avenue uhen possible (13:5). 

The primary method STP uses to take advantage of space available 
flights is to contract directly with h^SA for space on the ^!ASA managed 
experiment support structures. In fact STP has arrariged space ar\ all 
of the space available structures - both Hitchhikers. GAB. lCEF. 
Sbartan, and mid-deck lockers (HI;—). The LDEF is a special case in 
terms of manifesting, as it flies rarely. The other payloads, however, 
fall under thie rules discussed in (3napter Three. Thiat is, the 
experiments placed on these carriers are ^JASA sponsored and have a low 
priority. Due to this relatively lew priority, they face the same 
possibilities for delay as the small payloads on the larger DtX- 
sponsored structures discussed above. The combination of the Priority 
system and the manner in vihich the payloads are packaged .only increases 
the likelihood of delay. This is one of the reasoris STP is interested 
in Purchasing generic equipment (23;—). 

















The Space Test Program, in Its role as a launch support agency, 
has direction to supply standard experimental support equipment to the 
users. Specitically, the STP Program Management Directive (PMCO states 
".. .STP will de'/elop and use standard har(d*/are uhen practical..." 
ill:!). It further states "...STP will Pro’v'ide only standard hard.-.'are 
and services..." (11:H). This is interpreted to mean STP will pravids 
COD experimenters the necessary support equipment needed to conduct 
space experimentation. Hojtever, the structure should not be unique to 
a single experiment. Air Force Regulation 30-H, the STP gcrveming 
regulation, supports this. It states "...If an experiment requires 
support beyond that provided by the standard hardware, this additional 
support is funded by the experimental sponsors..." (13:6). The 
implication of this is a single experiment cannot drive the requirement 
for an STP provided experimental support structure. 

In summary, the Space Test Program office is a major supcorter of 
DCD space-based R&D. Its philosophy, priority system, and direction to 
provide support hardware all have significant influence on any decision 
concerning the type of equipment the DDD should buy. Thiere is, 
hcnAever, another organization providing support to DOD RSL'. This is 
the STS Program Office. 


TT€ SPACE TI^JSPORTATION SrSTEM OFFICE 

The DOD's Space Transportation System Program Office (STSPO). as 
the principle interface with NASA in regards to shuttle matters, is 
tasked with the manifesting of all DOD payloads, as well as. the 
management of integration activities for DOD payloads onto the shuttle 
(12:3). This responsibility brings with it significant influence on 
DOD space-based R&D activities. In this section, three areas are 
discussed: STSPO organizational direction to provide star.dard 
equipment: the manifesting priority uncertainties: and the influeroe 
of the fli^t reimbursement system. These are each covered in turn. 

The STSPO also has direction to purchase standard equipmerit to 
support DOD payloads. Their PMD directs the STSPO to "...develcp. 
acquire, integrate, and maintain common payload suooort eouiprrerit... 
(12:3). Uhile this direction mi^t appear to conflict with the STP 
direction, in actuality it reinforces Space Divisiori's charter to 
pro'vide standard experiment support equipment. Both organizations 
realize the need to coordinate any purchase to ensure the prccer mix is 
acquired. There is. unfortunately, a problem with the next PC'int to be 
considered — the manifesting priorities. 

Thie Space Test Program has long had the lead in supporting the bulk 
of the R&D experiments requesting spaceflight. Hc*vever. withi th,e 
advent of the shuttle the STS Program Office has become actively 
involved by assisting STP in integrating some payloads onto thie shuttle 
ar.d mariitesting all DOD payloads (21:—). In this latter role some 
conflicts have crept into the system. As discussed earlier. ST? has a 


















priority system for F?iD payloads arid a SRSP program with no priority 
process. However, not all RSD experiments come throu^ STP. The STP 
provides its services to experimenters not authorized their own means 
of flight: i.e.. they can't buy a ride (13:3). Yet one of the major 

cus-tamers in the DOD. this Strategic Defense Initiative 
Organization, does have authorization to purchase flights and falls 
outside thie STP priority system. The difficulty 1his creates is there 
is no overall manifesting priority list for all the DOD payloads. The 
STSPO, charged with the job of manifesting these payloads, has a 
difficult time making decisions without an overall priority system. In 
the past the icti was simplified by the low number of experiments ready 
for fli^t. I^ever, as the number goes up, the problem gets worse. 
Some efforts are being m ade to resolve this problem, including the 
creation of a joint Sfp/STSPO (listcmer Service Office. This office is 
the initial point of contact for all new payloads and should provide 
manifesters wibn more visibility into the traffic. However, without a 
single priority system, the nranifesting problem will not go away 

—) 
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The final area of consideration in this section is the STSPO 
management of the Oxbiter Fli^t Charge (OFC) reimbursement to r-JASA. 
Uhder the provisions of the fCA between ^JASA and the DQD, the CCD pays 
for each shuttle mission and receives certain staridard services in 
return. The number of missions to be flown each year is Projected 
three years in acfvance and payment made one year prior to the year of 
flight. Once a payment is made, if a flight was cancelled the D(X' 
received a credit in later years (20:—). This created some problems 
for ^WSA due to the tremendous fluidity in the DOD launch schedule 
(23:—). To alleviate this a new agreement was reached in 1983. 'Jnder 
its pro-visions, effective in 1989, the DCD will fly one-third of all 
shuttle flights over the following 10 years. The reimbursement for 
these fli^^ consists of a fixed cost and a variable cost. Thie fixed 
cost (f^ million per flight. FYB2 dollars) will be paid the year prior 
for OTie-third the total flights scheduled. Thiis payment is not 
reimbursable, even if no DCD flints are flown. The variable cost (530 
million per fli^t, Fv32 dollars) will be paid only if the flight is 
flown (23;—). For example, if 24 flights are scheduled in a giveri 
year (the assumed mature system flight rate), the DOC' 'will pay ^JASA 
5240f'j the year prior. This moriey will not be reimbursed in any case. 
If, during the flight year, the DCD flies four missions. MASA will be 
paid an additional fl20M. This impacts the RSD payloads in two ways. 

The first concerns availability of soace for thie smaller Pav loads. 
'J-ider the old agreement thie DOD did not pay an Orbiter Fli^it 'Chiarge 
for small payloads. This was because the DOD and T'JASA could not agree 
OTi a price. This lack of payment allowed r\^iSA to give COD small 
payloads a low priority, and the DCD had no leverage. Ihder thie new 
agreement, howe-ver, the commitment to buy one-third of all flights 
implies a ri^^t to use one third of all space, including small payload 
accommodations. This secorid potential impact concerns the priority 
given DOD R^D missions (and for that matter, all Priority 2 CCC' 
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missions). Because the DCD has already paid the fixed cost portion of 
'One-third of the flights, any COD flight requested by the COD staying 
within the one-third limit must be flown. (Additionally, R£D payloads 
will likcely get increased support withdn the DOD because the fixed cost 
portion of these flights will have already been paid.) This should 
give the STSPO manifesting personnel trerrendous leverage when 
requesting fli^t dates in the future (S5:—). 

In summary, the STSPO provides manifesting support to all D(DD 
payloads, pays for all C(D payloads, and provides standard equipment to 
these payloads. Uhile only one of these directly concerns small 
payload structures, the other two areas have significant influence on 
thie manner in '^«hich they are used and must be considered in the 
following analysis section. 

















Chapter Five 


FIMDINGS, CONCLUSIONS, i^COhtCTNDATIOrJS 

In the preceding chapters the factors influencing the strategy 
reouired to cope with the problems associated with the DOD spaceHsased 
RM) community requesting fli^t on the STS were reviewed. In this 
chapter, the information presented in this review is summarized by 
presenting specific findings, the conclusions coming out of those 
findings, and reconmendations offered on the basis of the conclusions. 


FINDINGS 

Using the information presented in Chapters One throu^; Four, the 
following are the specific findings Pertinent to the Question asked ir 
this study. 

- There are numerous experiment support structures avai labile 
capable of meeting a wide variety of needs. 

-- Ei^t are passive carrier s. T wo are from r-iASA arid six from 
commercial sources. Of these, the M=ESS has flown most often. 

-- Six are active carriers, and all are sponsored by rjASA. 

— Three are free-flyers. Two are from NASA and one from a 
commercial source. 

— Thiree are specialty carriers. One supports payloads. 
'While the others are pointing arid tracking support carriers. 

- Of the four groups of carriers reviewed, the passive carriers 
have the most inherent flexibility, 'jitiile the active group has the TOst 
inherent capability. 

- The majority of experiments listed in the current DOD inventor- 
plaTi to use one of the existing standard carriers. Those not 
designated against a particular structure will most likely use cne of 
the existing structures. 

- The NASA uses two priority systems — primary and secorndary. In 
each. DOD R&D payloads compete for scarce space with nori-DCD 
experiments. In ariy case, both the DOD and non-OOD experiments have 
relatively loiw priority. 









- The length of the M^SA integration cycle is dependent on the 
canplexity ot the payload. Aiy non-standard coritiguration increases 
payload complexity. 

- The NASA sponsors RiD experiment support structures with 
standard configurations and streamlined inisgration cycles. Thie ^JA5A 
has in-house facilities to support these structures. 

- The COD Space Test Program has a priority system for experiments 
not authorized their own means of spacefli^t. In addition, they have 
instituted a G]uick Response Shuttle P ayloa d program designed to provide 
rapid opportunities for flldit. The QRSP experirrents fall loutside the 
normal prioritization process. 

- The STP design philosophy encourages both primary payloads and 
the use of space available services. 

- The primary space available avenue of STP socnsored experiments 
is ^V€A sponsored carriers. 

- The STP has Air Staff direction to provide researchers with 
standard experiment supoort eoulpment. 

- The Space Division STS Program Office has complemeritary 
direction to .obtain standard experiment support ecuipmerit. 

- The research community has in the Past come to both the STP and 
STS program offices. Thie newly formed SD Custaner Service Office is 
now the single point of contact for all new payloads. However, there 
is still no single experiment priority list. 

- The DCD has committed to fly one-third all STS missions over the 
next 10 years. The DQD will pay both a fixed price and a variable 
price. The fixed Price portion of the Payment will be paid regardless 
of the number of fli^ghits flowri by the CCD. 

- Once the fixed price portion of the bill is paid. flig*!ts with.in 
the ane-th;ird allotment will only pay the variable portiori of thie 
arbiter Fli^t Charge. 


COrJCLUSIONS 

The data re'/ie'wed in the previous chapter, summarized in the 
findings listed above, lead to several conclusions. Thiese conclusioris 
are listed below and form the basis of the recommendations listed in 
the last section of the study. 

- This COD' R&D community is sponsoring a great variety of 
experiments. This is based not on a technical review of the 









































experiments !xit on the variety ol experiment support structures used. 
This varietv' in structures leads to the conclusiori the experiments have 
differing objectives and technical requirements. There is some 
evidence to indicate free-flying capability is relatively important. 

- Second, the DCD R&D community is apparently satisfied with the 
capabilities of the existing structures. In any case, if the structure 
cannot meet the need, the experimenter must provide his o'wn support (or 
at least pay for it), 

- There is uncertainty concerning the configuration of future R&D 
experiments. This is due to the advent of ttie SDI, and the changing 
nature of the research. For this reason it is concluded that ariy 
carriers procured must have considerable flexibility. Additionally, 
there should be some caution taken against over-committing to a 
particular inventory until more is knowi about future requix*emerits. 

- The major difficulty in getting DOD R&D payloads floxn is this 
priority system used by NASA in rrianifesting Payloads. For various 
reasoTis DCD RAD payloads have a low priority in relation to other CCC‘ 
and commercial payloads. The integration cycle is reduced wheri f'iASA is 
familiar with the carrier. 

- Increasing complexity results in an increased integration cycle. 
This also costs the experimenter money, but the increased complexity 
may be necessary to ensure all needed services are obtained. 

- The NASA sponsored experiment support structures have a variety 
of capabilities, and NASA has the in-house facilities to integrate the 
experiment to the carrier and the payload into the shuttle. 

- The Space Test Program is on sound footing. The ore rrajor 
draytack is the lack of a consistent priority system. 

- The STS Program Office is also on sound footing. The worh: with. 
STP in resolving conflicts should result in a better operation. Again, 
the lack of a single priority system is the major drawback. 

As a remiinder, the overall pursose of this study is to suggest a 
strategy to ensure needed DOD RAD gets flowri oti the shuttle in a timely 
manner. The specific need identified was for in-house experiment 
support structures. The conclusions reviewed above are specific to the 
different sections covered in the study, □''/erall. the general 
conclusicn is the DOD shiould use cauticxi in buying support structures, 
and shiould emphasize flexibility and familiarity. Of thiose re'/lewed. 
the single carrier best meeting these criteria is the M=ESS. Uhile a 
free-flying capability was identified as relatively important, any 
decision to buy a free-flying structure should be delayed until a 
specific experiment withi sufficient priority to qualify as a primary 
payload is ideritified. At the same time, this CCD shiould increase 1h;S 
use of rJASA o'wned structures and put Pressure on NASA to ensure the CCC‘ 












































gets priority. The way to 'do this is two-fold. First, ttie EXT should 
help fund the MASA sponsored structure programs to ensjre adequate 
resources are available for DCD use. Secorid. given the new financial 
arrangement with f'JASA. the EXT should insist EJASA give priority to all 
CCD payloads, designated national security or not. as long as toe total 
flight model does not exceed toie orie-toiird traffic model agreed upcr,. 

In this 'way the CCD 'can be assured it gets the proper priority for its 
missioTis. 


RECCM-eCATIEXB 

Based on the above conclusions, the following specific 
recorrmendatioTiS are made. 


1. The DCD should buy one NPESS experiment support structure. 

2. The DCD shioijld eriter into an agreement witoi MASA to help fund 
the MASA sponsored carrier programs. The funding should go to toe 
purchase of additional hardware dedicatBd to the CCD-, and to provide an 
increased capacity to handle the additional ',oork. 

3. Thie DOD should manifest all payloads within the oris-toiird 
limit as priority 1. 


4. Thie DCD shiould institute a master payload priority list. 
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